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©  Automatic  faucet  system. 

©  An  automatic  faucet  system  for  automatically 
discharging  water  from  a  discharge  opening  (5) 
provided  at  the  end  of  a  discharge  opening  pipe 
by  moving  a  valve  (8)  associated  with  a  faucet 
(3)  by  driving  by  a  drive  controller  (20)  when  a 
sensor  (9)  detects  an  object.  The  ultrasonic 
sensor  for  detecting  the  object  is  a  Doppler 
effect  type  sensor  comprising  an  oscillator  (10) 
for  oscillating  ultrasound  of  a  predetermined 
frequency  and  a  receiver  (11)  for  receiving  the 
ultrasound  reflected  by  the  object  and  detecting 
that  the  object  is  a  moving  body  when  a  differ- 
ence  is  generated  between  the  frequency  of  the 
ultrasound  oscillated  from  the  oscillator  and 
that  of  the  ultrasound  received  by  the  receiver. 
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The  present  invention  relates  to  an  automatic  fau- 
cet  system  for  automatically  discharging  waterfrom  a 
discharge  opening  provided  at  an  end  of  a  discharge 
pipe  by  detecting  a  hand  or  the  like  by  a  sensor  and 
more  particularly  to  an  automatic  faucet  system  for 
detecting  a  hand  or  the  like  by  ultrasound. 

Conventionally,  an  automatic  faucet  system  is 
used  for  washing  hands  or  the  like  by  automatically 
discharging  waterfrom  a  discharge  opening  when  ul- 
trasound  transmitted  from  an  oscillator  of  an  ultrason- 
ic  sensor  which  is  disposed  near  the  discharge  open- 
ing  is  reflected  by  an  object  such  as  a  hand  and  is  re- 
ceived  by  a  receiver. 

The  conventional  ultrasonic  sensor  measures  the 
time  interval  from  when  ultrasound  is  transmitted  from 
the  oscillator  to  it  being  received  by  the  receiver,  and 
the  sensor  computes  a  distance  to  the  object  based 
on  such  time.  When  the  distance  changes  in  a  short 
time,  it  judges  that  the  object  is  moving,  whereby  it 
opens  an  electromagnetic  valve  or  the  like  by  a  drive 
controller  to  discharge  water  automatically  from  the 
discharge  opening  provided  at  the  end  of  the  dis- 
charge  opening  pipe. 

However,  the  ultrasonic  sensor  used  for  such  pri- 
or  art  automatic  faucet  system  has  a  problem  in  that 
water  may  be  discharged  from  the  discharge  opening 
even  when  an  object  such  as  a  hand  is  not  stretched 
out  due  to  a  so-called  crosstalk  phenomenon,  i.e.  ul- 
trasound  transmitted  from  the  oscillator  may  be  di- 
rectly  received  by  the  receiver. 

It  is  an  object  of  the  present  invention  to  provide 
an  automatic  faucet  system  which  is  highly  reliable 
and  causes  no  erroneous  operation. 

According  to  the  present  invention  there  is  pro- 
vided  a  system  for  automatically  discharging  water  by 
detecting  an  object  near  a  discharge  opening,  com- 
prising:  detecting  means  for  detecting  a  said  object 
near  said  discharge  opening,  said  detecting  means 
having  outputting  means  for  transmitting  ultrasound 
and  receiving  means  for  receiving  ultrasound  reflect- 
ed  back  by  a  said  object;  and  water  supplying  means 
including  valve  means  for  supplying  water  to  said  dis- 
charge  opening  when  said  detecting  means  detects 
said  object;  said  detecting  means  further  having 
means  for  comparing  a  frequency  f1  of  the  output  ul- 
trasound  and  a  frequency  f2  of  the  received  ultra- 
sound  and  for  outputting  a  valve  opening  signal  when 
the  received  frequency  f2  is  greater  than  the  output 
frequency  f1  due  to  Doppler  effect  caused  by  ap- 
proaching  movement  of  said  object. 

Thus,  the  sensor  for  detecting  an  object  detects 
the  object  as  a  moving  body  and  outputs  a  detection 
signal  when  a  difference  is  generated  between  the 
frequency  of  the  ultrasound  transmitted  from  the  os- 
cillator  and  that  of  the  ultrasound  received  by  the  re- 
ceiver,  so  that  a  valve  associated  with  the  faucet  is 
operated  by  being  driven  by  a  drive  controller  into 
which  the  detection  signal  is  input  and  water  is  dis- 

charged  to  the  object  from  the  discharge  opening  pro- 
vided  at  the  end  of  the  discharge  opening  pipe.  The 
ultrasonic  sensor  utilizes  Doppler  effect  and  detects 
an  object  to  be  a  moving  body  only  when  a  frequency 

5  of  ultrasound  received  differs  from  that  of  ultrasound 
transmitted.  It  ignores  the  received  ultrasound  when 
a  crosstalk  phenomenon  occurs,  i.e.  when  the  fre- 
quency  of  the  received  ultrasound  is  the  same  with 
that  of  the  oscillated  ultrasound. 

10  An  embodiment  of  the  invention  will  now  be  de- 
scribed  by  way  of  example  and  with  reference  to  the 
accompanying  drawings,  in  which:- 

Fig.  1  is  a  sectional  view  illustrating  a  system  of 
a  preferred  embodiment  of  the  present  invention; 

15  Fig.  2  is  a  block  diagram  showing  a  structure  of 
the  system  of  the  preferred  embodiment;  and 
Fig.  3  is  a  flow  chart  showing  operations  of  the 
system  of  the  preferred  embodiment. 
Adischarge  opening  5  is  provided  on  a  main  body 

20  of  the  faucet  3  provided  on  a  washstand  2.  A  water 
supply  pipe  6,  having  an  electromagnetic  valve  8,  is 
connected  to  the  lower  part  of  the  main  body  of  the 
faucet  3.  The  reference  numeral  7  denotes  a  wash  ba- 
sin. 

25  An  ultrasonic  sensor  9  for  detecting  a  hand  100 
stretched  out  is  provided  near  the  discharge  opening 
5.  The  ultrasonic  sensor  9  is  one  utilizing  Doppler  ef- 
fect  constructed  as  shown  in  Fig.  2  so  that  it  can  de- 
tect  the  hand  only  when  the  hand  100  is  moved. 

30  The  ultrasonic  sensor  9  comprises  a  speaker  10 
for  oscillating  and  outputting  ultrasound,  a  micro- 
phone  11  for  receiving  the  ultrasound  transmitted 
from  the  speaker  10  and  reflected  by  the  hand  100 
and  for  converting  and  outputting  the  received  ultra- 

35  sound  as  an  electrical  signal,  an  oscillating  circuit  12 
for  outputting  an  oscillating  electric  signal  of  frequen- 
cy  f1  (Hz)  which  is  equal  to  that  of  the  ultrasound 
transmitted  from  the  speaker  10,  a  filter  circuit  13  for 
passing  the  electric  signal  from  the  microphone  11 

40  when  a  difference  which  exceeds  a  predetermined 
frequency  is  generated  between  the  frequency  f2  of 
the  received  signal  of  the  receiver  11  and  the  frequen- 
cy  f1  ,  i.e.  when  Doppler  effect  occurs,  and  an  ampli- 
fier  14  for  amplifying  and  outputting  the  electrical  sig- 

45  nal  that  passes  through  the  filter  circuit  1  3. 
Due  tothe  Doppler  effect,  the  frequency  f2  of  the 

received  ultrasound  is  higher  than  the  frequency  f1  of 
the  transmitted  ultrasound  when  the  hand  100  ap- 
proaches  the  microphone  11  and  contrary  to  that,  the 

so  frequency  f2  of  the  received  ultrasound  is  lower  than 
the  frequency  f1  of  the  transmitted  ultrasound  when 
the  hand  100  recedes  from  the  microphone  11. 

Accordingly,  as  shown  in  Fig.  3,  when  the  hand 
100  moves  in  the  direction  approaching  to  the  sensor 

55  9,  f2  becomes  greater  than  f1,  thereby  the  received 
signal  being  output  to  the  amplifier  14  through  the  fil- 
ter  circuit  13. 

When  the  electrical  signal  output  from  the  ampli- 
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fier  14  is  input  toa  drive  controller  20,  the  electromag- 
netic  valve  8  is  opened  by  the  signal  from  the  drive 
controller  20  and  water  is  discharged  from  the  dis- 
charge  opening  5. 

After  opening  the  valve,  the  sensor  9  monitors 
whether  the  hand  100  is  continuously  detected.  That 
is,  if  the  hand  100  is  detected  and  f2  s  fi  ,  water  is  con- 
tinuously  discharged.  However,  if  the  hand  100  can- 
not  be  detected,  the  valve  is  closed.  When  f2  <  f1 
even  if  the  hand  is  detected,  the  valve  is  closed  be- 
cause  it  means  that  the  hand  is  receding  from  the  dis- 
charge  opening. 

In  this  faucet,  even  if  a  crosstalk  phenomenon  in 
which  ultrasound  from  the  speaker  10  is  directly  re- 
ceived  by  the  receiver  11  occurs,  since  the  frequency 
f2  of  the  received  ultrasound  is  equal  to  that  of  the 
oscillated  ultrasound  f1,  the  electrical  signal  output 
from  the  microphone  11  cannot  pass  through  the  filter 
circuit  13.  Accordingly,  no  erroneous  detection  due  to 
a  crosstalk  phenomenon  will  take  place  by  the  sensor 
9  of  the  present  invention. 

Claims 

1.  A  system  for  automatically  discharging  water  by 
detecting  an  object  near  a  discharge  opening, 
comprising:  detecting  means  for  detecting  a  said 
object  near  said  discharge  opening,  said  detect- 
ing  means  having  outputting  means  for  transmit- 
ting  ultrasound  and  receiving  means  for  receiving 
ultrasound  reflected  back  by  a  said  object;  and 
water  supplying  means  including  valve  means  for 
supplying  water  to  said  discharge  opening  when 
said  detecting  means  detects  said  object;  said 
detecting  means  further  having  means  for  com- 
paring  a  frequency  f1  of  the  output  ultrasound  and 
a  frequency  f2  of  the  received  ultrasound  and  for 
outputting  a  valve  opening  signal  when  the  re- 
ceived  frequency  f2  is  greaterthan  the  output  fre- 
quency  f1  due  to  Doppler  effect  caused  by  ap- 
proaching  movement  of  said  object. 

2.  The  system  according  to  claim  1,  wherein  said 
valve  means  is  continued  to  be  opened  when  said 
detecting  means  detects  the  reflected  ultrasound 
after  opening  said  valve  means. 

3.  The  system  according  to  claim  1  or  2,  wherein 
said  detecting  means  has  means  for  outputting  a 
valve  closing  signal  when  the  received  frequency 
f2  becomes  smaller  than  the  output  frequency  f1 
due  to  the  Doppler  effect  caused  by  receding 
movement  of  said  object. 

4.  The  system  according  to  claim  3,  wherein  said  de- 
tecting  means  has  a  circuit  means  for  comparing 
the  received  frequency  f2  and  the  output  frequen- 

cy  f1  and  passing  the  received  signal  when  f2  is 
greater  than  f1  and  when  f2  is  smaller  than  f1  . 

5.  The  system  according  to  claim  4,  wherein  said  de- 
5  tecting  means  has  an  amplifier  for  amplifying  the 

signal  passed  through  said  circuit  means  and  out- 
putting  the  amplified  signal  to  said  water  supply- 
ing  means. 
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